Key indicators: single-crystal X-ray study; T = 123 K; mean (C-C) = 0.003 Å; R factor = 0.045; wR factor = 0.106; data-to-parameter ratio = 18.8. 
In the title compound, C 14 H 16 O 4 S 2 , the thieno[2,3-b]thiophene ring systems are planar [maximum deviation = 0.008 (2) Å ]. The molecular conformation is stabilized by intramolecular C-HÁ Á ÁO hydrogen bonds, while the crystal packing is stabilized by C-HÁ Á ÁO, C-HÁ Á Á andstacking [centroid-centroid distance = 3.6605 (14) Å ] interactions, which lead to supramolecular layers in the ab plane.
Related literature
For the use of thienthiophenes as versatile precursors for the synthesis of various heterocycles, see: Mabkhot et al. (2010 Mabkhot et al. ( , 2012 ; Litvinov (2005) Wang et al. (2008) . For the synthesis of the title compound, see : Comel & Kirsch (2001a,b) . For graph-set descriptions of hydrogen-bond ring motifs, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Cg2 is the centroid of the S2/C1-C4 ring. 
Data collection: CrysAlis PRO (Oxford Diffraction, 2010 ); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and PLATON (Spek, 2009) ; software used to prepare material for publication: WinGX (Farrugia, 2012) (Gather et al., 2008; He et al., 2009) . Besides, thieno [2,3-b] thiophenes showed useful reactivities as co-polymerization agents (Lee & Sotzing, 2001 ) and as semiconductors (Heeney et al., 2005) . They have been developed and tested as potential antitumor, antiviral, antiglaucoma drugs, antiproliferation agents, or as inhibitors of platelet aggregation (Jarak et al., 2006; Egbertson et al., 1999) . In addition, thienothiophenes have been used as versatile precursors for synthesis of various heterocycles (Mabkhot et al., 2012 , Mabkhot et al., 2010 Litvinov, 2005) . In view of such important applications, we herein report the crystal structure determination of the title compound (I) to investigate the relationship between its structure and antibacterial activity.
In the title compound, C 14 H 16 O 4 S 2 , the thieno[2,3-b]thiophene ring systems are planar with a maximum deviation of 0.008 (2) Å for C2. The values of the bond lengths and bond angles in (I) are in the normal range and comparable to those reported for the similar compounds (Umadevi et al., 2009; Gunasekaran et al., 2009; Wang et al., 2008) . The O1-C9-C2-S2, O2-C9-C2-S2, O3-C12-C6-S1 and O4-C12-C6-S1 bond angles are 175.95 (19), -4.8 (3), 176.14 (16) and 4.0 (3)°, respectively.
The intramolecular C7-H7A···O1 and C8-H8A···O3 interactions form six-membered rings, producing S(6) ring motif (Table 1; Bernstein et al., 1995) . In the crystal, the molecules are linked by intermolecular C-H···O hydrogen bonds (Table 1, Fig. 2) , and are further consolidated by C-H···π interactions and π-π stacking [Cg1···Cg1(-x, 1 -y, 1 -z) = 3.6605 (14) Å; where Cg1 is a centroid of the S1/C1/C4-C6 ring] interactions.
The title compound was prepared according to the reported method in literature (Comel & Kirsch, 2001a,b) . Single crystals suitable for X-ray analysis were grown in an ethanol solution of (I) at room temperature over 24 h. M.pt: 413 K.
Refinement
All H atoms were positioned geometrically and refined using a riding model with C-H = 0.98 and 0.99 Å, and with U iso (H) = 1.2 or 1.5U eq (C).
Computing details
Data collection: CrysAlis PRO (Oxford Diffraction, 2010 ); cell refinement: CrysAlis PRO (Oxford Diffraction, 2010); data reduction: CrysAlis PRO (Oxford Diffraction, 2010); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and PLATON (Spek, 2009) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009 View of the molecular structure of (I) with the atom numbering scheme. Displacement ellipsoids for non-H atoms are drawn at the 50% probability level. 2 ) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Symmetry codes: (i) −x+1, −y+2, −z+1; (ii) −x+1, −y+1, −z+1.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

